In October 2014, the world learned that the oldest surviving hand stencils and rock paintings of animals were located in southern Sulawesi rather than in Europe. These results, produced using uranium-series dating methods, were the first reported Pleistocene ages for figurative rock art imagery in Island Southeast Asia. We summarise this discovery and its significance in relation to associated research on the oldest rock art of Europe before discussing future research priorities including contemporary concerns about the rock art's conservation that resulted from discussions between the authors and others in 2015. This review is relevant for rock art research not only for the greater Sulawesi region but also many other parts of the world.
Introduction
Sulawesi has produced exciting archaeological discoveries of global significance for over 60 years, as this volume attests. From van Heekeren's (1952 Heekeren's ( , 1957 early reports on intriguing stone tools and rock art to the recent publication of what may well be the world's oldest rock art, at least 40,000 years old , to the more recent publications about stone tools dated to between 118,000 and 194,000 years BP (van den Bergh et al. 2016 ) and unique Pleistocene portable symbolic material culture (Brumm et al. 2017) , Sulawesi has been at the forefront of our understanding of the long-term human history of Island Southeast Asia (ISEA), Sunda and even Sahul. In this paper, we focus on the rock art of Southwest Sulawesi, particularly paintings (Figure 4 .1), stencils and drawings, and outline seven future research priorities in order to better understand the rock art imagery as well as the relationship between the artists and other peoples of nearby Borneo and even northern Australia. Furthermore, we argue that Sulawesi's significant rock art heritage is threatened by a range of natural and human threats necessitating conservation and management plans to be revisited ).
terra australis 48 
Early rock art
Research in Sulawesi is changing the traditional view that sophisticated 'cave art'-long seen as one of the paragons of early human creativity and innovation-originated in Europe. For instance, uranium-series dating has provided minimum and maximum ages for 12 hand stencils and two naturalistic animal paintings from seven sites in the limestone karsts of Maros, on the southern peninsula of Sulawesi. The earliest minimum age for a hand stencil is 39,900 years BP at Leang Timpuseng. The oldest animal painting, apparently depicting a female babirusa 'pig-deer' (see Hayes and van den Burgh, this volume) , also at Leang Timpuseng, was made at least 35,400 years BP. A second animal painting (probably a pig) at another site has a minimum age of 35,700 years BP . Other minimum and maximum ages of Maros District hand stencils indicate they were made over at least a 12,000-year period.
This challenges the view that figurative rock paintings and stencils first emerged in Europe as a red disc design from El Castillo, Spain (the oldest directly dated European rock art image; see Pike et al. 2012) , and the Leang Timpuseng hand stencil are both at least 40,000 years of age. Furthermore, even if depictions of two 'fighting' rhinoceroses in France's Chauvet Cave are 32,410±720 radiocarbon years BP (about 35,000 calendar years BP) based on 14 C dating of charcoal pigment (see e.g. Quiles et al. 2016; Valladas et al. 2001 Valladas et al. , 2004 , some Sulawesi paintings of animals are the same age or older. However, the animal paintings of Chauvet may be no more than 26,000 years BP according to Pettitt and Bahn (2015) (see also Jouve 2012, 2014) . Carved ivory figurines from the Swabian Alps of Germany may actually be the oldest surviving animal depictions in Europe, some estimated to be 35,000 years old based on dated excavated material nearby (Conard 2003 (Conard , 2007 (Conard , 2009 ), but they are also younger than the Sulawesi paintings. Importantly, the hand stencils and animal paintings of Sulawesi closely resemble those of nearby eastern Kalimantan (Indonesian Borneo; e.g. Fage and Chazine 2009; Plagnes et al. 2003 ) and the two areas may well be part of a very early regional tradition, despite the large expanse of water separating them. Indeed, early rock art consisting of naturalistic animals and sometimes hand stencils can be found in many parts of Southeast Asia (Taçon, Tan et al. 2014 ) and northern Australia (Chaloupka 1993) , and some examples may be equally old. However, we caution against arguing that they represent the work of closely related peoples, emphasising instead that 'humans have a shared rock-making legacy that includes the production of naturalistic depictions of animals and that motifs of these kinds should not be viewed as evidence of particular ethnicities' (Taçon, Tan et al. 2014 :1062 .
This recent dating of cave paintings in Maros has altered our understanding of the origins and spread of the first painting traditions, suggesting that rock art developed independently in Europe and Southeast Asia at about the same time, or that our species invented this trait prior to its initial expansion from Africa. Gibbons (2014 Gibbons ( :1447 reports for Science that 'The finding could rewrite the history of a key stage in the development of the human mind'. In this regard, she is referring to the fact that the Sulawesi rock art dates strongly indicate that a 'symbolic explosion' in Europe did not bring about the modern human mind but rather it has its origins much earlier in Africa Taçon, Tan et al. 2014 ).
Future research priorities
Given this significance and the resulting international attention Sulawesi rock art is receiving, we suggest seven future research priorities. In various ways, some of these priorities apply for parietal art in other regions of Southeast Asia, as well as other parts of the world.
Survey and recording
Until recently, there were 127 known sites in the Maros-Pangkep karst region (Said et al. 2007 ; Tim Penelitian 2011) but each year new discoveries are made. For instance, with Indonesian colleague Adhi Agus Oktaviana, dozens more sites were found in mid-2017. However, most sites have not been recorded in great detail due to time and budget constraints and other logistical issues. Detailed recording and survey across southern Sulawesi will give us a comprehensive database of information for conservation, interpretation and comparison to other regions. Some important sites should be recorded in high-resolution 3D for public replications in museums and interpretation centres, and for rock art conservation (see below). Of course, more survey and recording are important in any region, but there are significant portions of the Maros-Pangkep landscape that have not been assessed archaeologically that have huge potential. Furthermore, because of the age of paintings and stencils that have been scientifically dated, there is likely much more very early rock art that, when described and dated, will flesh out our understanding of this aspect of Pleistocene symbolic behaviour. Unfortunately, due to industrial development across southern Sulawesi that needs limestone for cement and other products, there is an urgency to locate and document rock art throughout the karst region before sites are lost forever.
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Scientific rock art dating
As noted above, ancient hand stencils and some paintings of animals are also common at what are argued to be the oldest Kalimantan rock art sites (Plagnes et al. 2003; Fage and Chazine 2009) . New dates from both types of Kalimantan rock art as part of a project led by Maxime Aubert and Pindi Sttiawan (ARCHE 2016) will be published soon. More dating of these forms of Sulawesi and Kalimantan rock art needs to be undertaken. Various forms of Holocene rock art also need to be directly dated (Figure 4 .2, and see below). 
Pleistocene connections
Importantly, Sulawesi rock art is about the same age as the Deep Skull found in the Great Cave of Niah in Sarawak, Malaysian Borneo. The Deep Skull was recently redated to about 39,000-45,000 years BP, although it is more likely around 37,000 years old (Barker et al. 2013; Hunt and Barker 2014) . The relationship between people who inhabited Niah Cave 37,000 years ago and the artists who made animal paintings and hand stencils in the Maros region of Sulawesi and eastern Kalimantan at this time would be important to explore but would depend on the recovery of fossil human material of this age in southern Sulawesi or eastern Kalimantan, DNA extraction, further rock art dating and further Pleistocene rock art discoveries between Niah and the eastern Kalimantan rock art sites.
In northern Australia, there are archaeological sites as old or older (e.g. see Clarkson et al. 2017) , and the earliest art also consists of stencils and large naturalistic animals, including extinct species, based on the superimposition of different styles (Chaloupka 1993; Taçon, Langley et al. 2010; Taçon, Tan et al. 2014 (Walsh 2000) . Perhaps there were ancient Pleistocene connections across the region or shared cultural practices that first peoples brought with themthis needs further scientific investigation.
The relationship between Pleistocene parietal art and portable symbolic material culture also needs better exploration as a recent publication by Brumm et al. (2017) highlights. They found 'an unusually rich and unique symbolic complex' in archaeological deposits dated to between 30,000 to 22,000 years ago (Brumm et al. 2017:4105) consisting of disc-shaped beads from a Babyrousa sp. lower incisor, a perforated Ailurops ursinus phalanx 'pendant', five stone artefacts with incised lines, as well as pigmented artefacts. This suggests that there was a rich array of symbolic behaviour practised in Pleistocene Sulawesi manifest in many ways, including rock art and portable material culture, just as in Pleistocene Europe.
Toalean rock art?
But what of more recent rock art in Sulawesi? Was there a Holocene Toalean rock art tradition? Bulbeck et al. (2000) have described a prehistoric hunter-gatherer culture traditionally glossed as 'Mesolithic' in nature, which occupied South Sulawesi; this so-named Toalean culture is specifically 'applied to microlithic assemblages in South Sulawesi with an age range between c. 8000 and 1500 B.P.' (Bulbeck et al. 2000:71) . These hunter-gatherers were able to travel distances of up to 30 km to offshore islands (Bulbeck et al. 2000:94) . Could they have also made rock art?
For instance, at some Maros sites there are rare small paintings of humans and animals in red outline that are very different to the earliest red rock art referred to above and late Holocene charcoal designs. A number of these can be found at the Maros area site Leang Jing (see Figure 4. 3). Our initial impression, based on superimpositions and other field observations, is that they appear to be more recent than the old, large animal paintings and stencils. Were these 'intermediate' images made by the Toaleans? We do not have direct dates, so this art needs to be dated and further investigated. 
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Charcoal rock art
As noted above, there may be connections between the old red Pleistocene rock art of Sulawesi and Borneo in terms of hand stencils and naturalistic animal depictions. Is there a relationship for the recent Holocene charcoal-based rock art as well? For instance, many charcoal drawings and recent engravings of human figures, animals and abstract designs in Borneo, Sulawesi and other parts of ISEA are stylistically similar, including rare Sabah engravings and charcoal rock art, found by the Malaysian archaeologist Mokhtar Saidin in a remote part of Sabah in 2007 (Mokhtar 2008; Mokhtar et al. 2008 ).
Did Austronesian farming culture and rock art-the so-named 'Austronesian Painting Tradition'-emerge in Sulawesi and nearby parts of Indonesia rather than come from Taiwan? The situation is likely complex and not quite an either/or scenario, as Bulbeck (2008), Taçon, Aubert and Brumm (2014) , O'Connor (2015) , Hoerman (2016) and others point out. Thus we need to better describe and compare Sulawesi charcoal drawings to similar designs across the region (e.g. compare Figures 4.4 and 4 .5). These designs also need to be directly dated. An initial result from samples obtained from a site in Maros as part of an ongoing rock art dating research program will be available soon. 
Holocene Sulawesi: Northern Australia connections
Traditional Owners of northern Australia, such as Ronald Lamilami and his son Patrick, Mawng men of the Namunidjbuk clan, refer to their Wellington Range rock art sites in northwest Arnhem Land as their history books, their libraries (Agnew et al. 2015:15) . Sulawesi rock art sites can be viewed similarly in that they provide a rich visual record of some periods of the past. The Namunindjbuk Estate was visited by people from Macassar 1 for hundreds of years (Macknight 1976; Wesley et al. 2016 ) and records of this can be found at rock art sites.
For instance, the Malarrak rock art site has paintings of a perahu sailing boat, a badi' (a type of iron dagger from Southwest Sulawesi; Figure 4 .6) and possibly a monkey in a tree ; but also see May et al. 2013 for interpretation that a quoll might have been depicted). A second site, Djulirri, has a white perahu with a minimum age between AD 1644 and 1802 (median age of 1777) 2 as well as a large yellow painting of a perahu that is older. The perahu painting is under a beeswax snake that was radiocarbon dated. The beeswax snake has been Carbon-14 dated to AD 1624-1674 (94% accuracy; using OxCal4.1) or 1517-1664 with a median age of 1577 (99% accuracy using IntCal09) .
3 This sits comfortably with results from recent excavations at a Macassan trepang processing site on the nearby coast that indicates people from Macassar were visiting as early as AD 1637 (Wesley et al. 2016) . Future research could look for earlier rock art and other connections between Sulawesi, Borneo and northern Australia as canine DNA and other evidence suggests some group of people from the Borneo-Sulawesi region probably brought the dog (dingo) to Australia about 4000 years ago (see review in Fillios and Taçon 2016) .
Rock art conservation
World rock art is disappearing at an increasing rate and Southeast Asia is particularly vulnerable. Sulawesi's rock art, like that of most countries, faces a wide range of natural and human threats (Agnew et al. 2015; Lambert 2007; Taçon 2013; Taçon and Marshall 2014) . Natural threats, such as general weathering, water washing over surfaces, changes in exposure to sunlight, vegetation, deterioration of rock surfaces, damage by animals such as termites and mud wasps that build nests over rock art panels and other environmental forces are difficult, if not impossible, to fully protect against. However, human impacts, such as development, feral animals, road dust, unauthorised visitation, graffiti, theft, vandalism and so forth can be better controlled against. Although various forms of legislation in many countries make it an offence to disturb a rock art site, this has not stopped a rise in graffiti, vandalism and damage from development. Furthermore, sites open to the public often do not have appropriate infrastructure and are not monitored effectively. Graffiti, vandalism, development and even tourism threaten sites across the world.
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In Australia and Indonesia, we need to find new ways to look after our rock art before it is gone forever and to continue to pass on our knowledge to younger generations and each other. Key issues for Sulawesi include:
(a) Graffiti (Figure 4.7) is an increasing problem in parts of Sulawesi that could be addressed through education, increased site monitoring and new forms of access restrictions. (d) There are local people who look after rock art sites and some sites have signs and locked gates but future tourist pressure will require revised management and conservation plans. This could include a 3D scanning program of the more important sites so that should something catastrophic happen to them a detailed permanent record would be available for replication. 4. The contemporary importance and future of Sulawesi's ancient rock art 39 terra australis 48
Summary and conclusion
After ongoing discussions between the authors and many other people that began in June 2015, we conclude that new research on Sulawesi rock art should focus on six priorities. The first consists of survey in areas not yet considered and detailed recording at sites deemed significant and/or under threat. The second priority is more rock art dating, which will assist with the third of exploring the nature of Pleistocene connections between Sulawesi, Borneo and possibly northern Australia. We also need to better understand the Holocene rock art with a study of red outline paintings such as at Leang Jing and by describing and comparing Sulawesi charcoal rock art to that of Borneo and other parts of ISEA. This will then allow us to better explore the nature of mid to late Holocene connections between Sulawesi and Borneo, and very recent connections with northern Australia. The sixth priority would involve research on new ways to conserve Sulawesi rock art for future generations, focusing especially on (a) graffiti, (b) development pressures, (c) changes to cave environments and (d) tourism. Through future collaborations between us and other colleagues in both Indonesia and Australia, we hope to address these priorities and, indeed, two new projects commenced in 2017.
By studying rock art, we can learn about ancient cultures, their spirituality, history and relationships to land. The art also informs us about past periods of environmental change, what long-extinct animals looked like, reactions to the arrival of outsiders from various places and many other things. Rock art sites are museums and art galleries embedded in natural landscapes with ongoing cultural connection for contemporary peoples. Unlike built museums/galleries rock art sites do not have high security, protection from the elements or the financial support required to conserve them into the future. This is why it is important to develop a comprehensive and fully funded conservation and management program for Sulawesi's rock art-so that the world's oldest surviving rock art continues to be available to future generations.
